Producing functional recombinant human keratinocyte growth factor in Pichia pastoris and investigating its protective role against irradiation.
Keratinocyte Growth Factor (KGF) is a paracrine-acting, epithelial mitogen that plays a prominent role in the regeneration of damaged epithelial tissues. In spite of different attempts to produce recombinant human KGF in many organisms, including bacteria, mammalian cells, plant cells and insect cells; production of recombinant form suffers from lower yields and recovery relative to other recombinant proteins of similar size and properties. Due to many advantages of Pichia pastoris expression systems for producing industrial enzymes and pharmaceutical proteins, in this study P. pastoris was chosen as a host for KGF expression. For preparing human KGF coding sequence, MCF-7 cell line was treated with 1,25-Dihydroxy vitamin D3 for inducing the expression of KGF. The coding sequence of 23N-terminal truncated KGF form was amplified using RT-PCR technique and then cloned into the yeast expression vector in frame with the yeast α-factor secretion signal. The recombinant plasmid was integrated into Pichia pastoris strain X-33 genome. Western blotting and Mass Spectrometry demonstrated that recombinant human KGF (rhKGF) was correctly expressed after methanol induction and secreted into the media. The recombinant protein was purified from the media by heparin affinity chromatography. MTT assay showed that the purified rhKGF had a proliferative effect on NIH3T3 and A549 cell lines. In addition, protective effect of recombinant KGF was assessed in A549 cell line after irradiation. The results showed that the recombinant protein was biologically active. Finally, the effect of recombinant KGF was investigated on proliferation of MCF-7 cell line and its response to radiation. The results showed that pre-treatment of KGF have a protective effect on MCF-7 cell line after irradiation.